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complement plays an integral role in host defense 
against infection. Evidence for this point of view comes 
from the observation that recnrrent inf «:tion occurs In 
individuals bom with deficiency of certain confilement 
cascade and from careful analyses of complem^t function in 
vitro, showing that this system is required for maay anti- 
microbial processes* Ihe protective function of complemwit 
appears to be directed primarily against extracellular 
pathways namely the pyogenic and enteric b«:teria, which 
are pathogenic because they resist phagocytosis* Antibody 
and conqplement through the process of opsonization overcome 
the resistance, with Ihe possible exception of viruses 
(Mills and Qjoper, 1978)* Complement however does not 
play an important role in resistance of infection by 
intracellular parasites* 

It is difficult to define complement system* 

Many deonote coipl^nent as an auxiliary mechanism involved 
exclusively in activity of antibody or solely as an 
effector mechisnism during inflammation* 

Ctonplemasit represents a biological system 
involved with the satire immune process and its major 
role may well be to modulate and regulate a large 
portion of that response* 

ihe core of this systesm consists of atleast 
12 separate and distinct . serum proteins* In addition. 
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there are a number of other serum proteins which are 
critical to the activation and, modulation of these basic 
coi^K>nents. It was reported by Spitzer (1977) that all the 
proteins under consideration exist in plasma in m inactive 
or active state, vtien complement ^tivity is Initiated 
these proteins interact in a sequential orderly fashion. 

The activity of one protein is dependent on its 
predecessor and oftaa determines the fate of next component 
in sequence. The term cascade has frequently be«a applied 
to these Interactions which seem to be a useful designation. 

Complement is activated through two major pathways. 
The classical pathways is initiated by antigen antibody 
interaction or by a coitplex of c-poly saccharide aad G- 
reactive protein * Oon^nents in the sequence are desig- 
nated as c-142356789 cind the alternate pathway in the order 
of activator (Antibody) - properdin system - C-356789. 

The result of activation of either pathway is 
the fixation of and ther<^y opsonization of invading 
bacteria. Activation of either pathway also results in 
the release of sid tdiich serve as major chwmot^tic 
factor, and the fixation of late acting components to the 
organism which induce their lysis. 

The concentration of and c are lower in 

newborns than in adults and the adult levels are achieved 
at 3-6 months of age (Fireman et al# 1969). similarly 
stosselet et al (.41973), Feinstein and Kw^lm (1975) «id 
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Marokin et al (1978) have reported defective opsonization 
and low level of Cg, properdin and con^jonent B in 
cord serxim. 

Ballow et al (1974) demanstreted deficioacy of 
all nine con^jlement conponents in cord sera relative to 
maternal serum, Mt 4th day of age, € 2 # and 

levels were increased markedly to maternal levels. was 
the only component which exhibited no significant change 
between birth and at 4th day of age. A marked deficiency 
of serum levels of Cg aad particularly of Cg was evident 
at birtdi. 

According to Johonston et al (1978) whole 
con^lement hemolytic activity also appears to be subnormal 
in approximately half of terra infants with imm activity 
being ^out 70 to 90% of normal. Similarly they reported 
that the concentration of C^, Cg# Cg and Cj was 60% 

to 100% of adult concentration in term infants and somewhat 
less in preterm infants. 

The fact that preterm and term infants are also 
deficient in and complement component during the 

first month of life raises the possibility that the 
neonates might have impaired complement dependent biolo- 
gical functions# which accounts for the itif^aired resistance 
to infection especially in preterm babies. 

It is in the light of these observations that 
the present venture is dlX'ected to study the conplement 


, cascade in both mothers and their babies and to assess 
the concentration of these coirqplement conponents in 
relation to birth weight and gestational age. 
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REVIEW OF LITERATURE 


Newborn Infants# especially low birth weight 
babies# have an unusually high incidence of severe bacterial 
infection. Further after infection ensues, the response 
to the infection in low birth weight babies differs from an 
older infant in that fever# leukocytosis and sedimentation 
rate elevation may be absent and the course may be one of 
rapid demise. To explain these lagging defenses# the 
irrmixne status of these infants is suspect . The newborn 
synthesize* little immune globulins but recieves maternal 
IgG via the plasenta# Since IgM and IgA do not cross the 
placenta# there is marked deficiency of these immunoglo- 
bulins at birth. In LBW infants there is# in addition# 
decreased placental passage of IgG# rendering these infants 
deficient in all three major immune globulins (Sawyer et 
al, 1971). 

Ihe imrauno logical system is a segment of host 
def €jnse that includes macrophages# leukocytes# lymphocytes 
and conplement system. Together with physical barrier 
such as an intact integument and motile cilia# its primary 
function is to prot«!t against invasion by infectious 
agents. The |K>t«atial cost of this protection are allergy# 
autoimmunity and rejection of organ transplantation. 

Mark Bellow and {4ilton Markowits have classi£i<^ 
immunological system in following way. 





Barriers 

They act as front line in defense. There are 
two type* I- 

A. Anatomic (physical) barriers e,g. skin, cilia, mucus, 

B, Biochemical barriers, e. g. lysozyme, lactoferrin, 
gastric scid. 

Cells 

These are involved in nonspecific defense, 
include leukocytes, mast cells, macrophages, cells of 
reticulo endothelial • system, platelets and natural 
killer cells# 

Plasma or Soluble Factor 

They serve in conjunction with the cellular 
elements of nonspecific defense system and include 
proteins of Kenin-Kalikrein system acute j^ase proteins 
and fibro-nectin, 

factors Released from Cells 

factor of the nonspecific def«3ise system 


include alpha and beta interferon, interleukins 
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a, Cellalar elesnmts t consists of B lynphocyt«s and 
plasma cells* 

b* Seriam factor i include five classes of iiramnoglo- 
bulins (antibodies) IgG, IgM, IgA# IgD and IgE. 


It defmds against intracellular organism e.g* 
viruses# fungi# parasites# and provides immune siirveil lance 


against malignant cells and foreign tissues, 


a. Cellular elements t consists of T lymphocytes and 
their subsets* 

b. T cell - derived factor include lynphokines# inter- 
leukins# helper and suppressor factors and ganma 
inter f eron • 


CX)MPLEMSMT 

CoRplement represents a biological system 
involved with the entire immune process and its major 
role may well be to modulate aaid regulate a large portion 
of that res^Kinse (Spitzer# 1971)* 
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passage of IgG globulins, rendering these infants 
deficient in all three major inanune globulins. 

Yet this antibody deficiency state offers only 
a partial explanation for the nevtoorn's sluggish defonse 
system in as much as agaimiaglobulenic patients, despite 
lower antibody and gamma globulins, show a imich vigorous 
response to infection. For this reason investigation of 
other conponents of immune system in newborn has been 
undertaken like complemoit system as stated by sawyer 
et al, 1977). 

COMPLEMENT PROFII£ IN NEWBORN BABIES 

Complement refers to protein coni>onent in 
human serum which are involved in inflammatory and 
immunological reaction. 

HISTORY 

The discovery of con^jlement system is credited 
to Preiffer, which resulted from his studies conducted 
way back in 1894 on cholera lnf«:tion produced experimen- 
tally to guinea pig. Pfeiffer observed that reinoculation 
of cholera bacilli iutraperitoneally into guinea pig that 
had recovered from an earlier infection by the siUM 
bacteria, resulted in r^id dissolution of bacteria in 
the peritoneal cavity. He designated this effect as 
Pfeiffer , 

Further Pfeiffer noted that heated serum from 
immune animals was ^ devoid of this bacterial prop«rty«i 
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Bordet (1898) confirmed the Pfeiffer phenomeaon. 
Ehrlich and Margnnath (1899) proposed the term con^jlement 
for Alexin. 


Pour coB^jlemsnts were discovered by the year 1920. 
C3 fraction was first isolated froni human serum by Miller- 
Itoerhard Milen (1960) . At present conplemonit system is 
recognised to consist of at least 20 separate (14 coni>lement 
coirponents and 6 regulatory proteins) . that circulate in 
blood as inactive precursors and molecules (^tlller- 
Eberhard et al. 1976-77). 

The coraplanent system is composed of two parallel 
but independent pathways (the classic and alternative or 
properdin) that leads to activation of factors resulting in 
generation of various biological activities# such as phago- 
cytosis and antibody dependent and independent cell lysis 
(Fig 1), Coiii^lemmit cos|>onents have nunsbers in the 
classic pathway and letters in the alternative pathway. 

The third coR^n®it is most ^undant and is a pivotal 
factor linking both pathway. Once is ^tivated, the 
remainder of coR 5 )onents are activated in a standard 
cascade* TSie eaad point is lysis of target cells by a 
oon*,le>= eon.lcUag of c^, C,. Cg, c,. Ihe classical 

pathway may be activated by antigen antibody conplexes 
(IgG# and I gM complexes) and non irmmmo logic ally by 
G-reactive proteins iund 'trypsin like irasyme. ifie alternate 
pathway may be activated by generated through 
classical coinpiMnent activation and. noa*lnnume logic ally# 
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by lipopoly sac char ides, fungal substances or by bacterial 
polysaccharide (Endotoxin) (T. Sher ) . 

COMPLE>1El!lT SYSTEM 

Classical pathway Alternative pathway 

Antigen antibody complexes Antibody independent 

1 molecule of IgM or 2 IgG 

^ir' Factor B 

1 fsb 

Factor D 

Factor B 
clearing 
enzyme 

Inactivation by Activated j 

G. esterase inhibition c. . , Ag Ab C^j^CConvertase 

stabilized by 
properdin) • 

cleving activity - #^n aphy latoxin 

Antibody depen d^t 

lysin ® 

G 3 JJ (opsonization) 

%b 7, 8 , 9 

Inactivation 

Cg binding protein 

Meitiorane attack complex 

Antibody independent lysin 

a>mplement con^nents are not iiammoglcimlins,, 
Several of them are beta globulins* 

Table I shows the various con^lermButs that 
are chemically, functionally and Imuno logic ally 'X 
distinct as de»;rlbed by Turner (1933)* 
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TABLb I s propertias of complement components. 


Oompsnent 

Serum conce~ 
ntration 
(ugm/ml) „ 

Molecular . 
weight 

Substrate 

cleared 

Classical pathway 
early components 

150 

410000 


^ir 

50 

100000 

*^18 


50 

93000 


^4 

400 

200000 


S 

15 

110000 


Cj 

1200 - 

180000 


Alternative pathway 
early components 

D 

5 

24000 

B 

B 

200 

93000 

C 3 , Cg 

P 

25 

204000 


S 

1200 

180000 


Terminal Comoona 3 ,ts 

S 

80 

200000 



70 

120000 


Cj 

65 

120000 



80 

154000 


S 

200 

79000 


Central proteins (Regulatory proteins) 


inhibitor 

200 

110000 


binding protein 
inactivator (J) 

20 

100000 


®l-.H (H) 

650 

150000 


serum carboxy peptidase 3S 

310000 


1 fc li inactivator of the 

snaphylatoxin 

aid properdine* 






ImiRinodif fusion is an in^Ksrtant prejcipitin test 
used for quantitative assessment of coup lament in the serum. 

Qudin (1946) described a single diffusion single 
dimension precipitin test. In this technique antig«»i is 
allowed to diffuse through gel containing antibody plac^ 
in a convenient sized tube* A band of precipitates forms 
at the zone of equivalent concentration. 

Elek and Ouchterlery (1948) published their 
double diffusion# doixble dimension technique. TSie authors 
described that when antigen and antibody were placed in 
separate wells cut in the gel at a suitable distaace 
from each other and were allowed to diffuse# various type 
of precipitin lines were formed at. zone of equivalaace. 

Oakley and Pulthrope (1953) devised a dotable 
diffusion single dimension system. In this method a 
»one of nutrient agar was placed between «»itig^ and 
antiserum in a tube. 

Feinberg (1957) first developed single diffu- 
sion double dimension technique. Radial immiuMidiffttsion 
which was modified by Haiicini (1963). Authors observed 
that amtigen diffused radially from the point of appli- 
cation into a gel containing antibody and a circular 
precipitate was formed at zone of equivalence* Hie 

w 
it ' 






(Mane ini et al, 1963) 


BIOLOGICAL IMPORTANCE OF OjMPI^EMEaiT 

Biological activities of coit 5 >lemesit coi]^>onent 


in inrouno logic and in flaiwnatory response are giv«a in 
Table II (Turner et al, 1983). 

TABLE II s 


Goxnpleraaat 

Activities 

C 

1 

Stabilisation of antigen and antibody con^lexes. 

C 

4b 

1. Nntralization of virus infectivity. 

2. Immune adherence to lyn^hocyte and 
pimpeyte cells. 

derived 

fragment i Kinin activity. 

Sa 

Anaphy latoxin s 

Sb 

1. Opsonization « binds to specific receptor 
on neutrophils, eosinophils# macro;^age. 

2. Binds to B lyji^hocytes i.e. modulate 
immune response. 

^3d 

Mediate iimnune adhermace through binding 
to a specific receptor on macrophages. 

Sa 

1. Anaphylatoxin. 

2. chemotactic factor. 

513#' 6|i f 

chemotactic factor. 

s 

Low grade nurabrane damage 

s 

E^id RHHitbrane damage. 
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Prank et al (1985) observed that con^lemeaat 
enhances the antibody activity in bacterial infection, 
ihe vrjrker opined that biologically active byproduct of 
con^leaient activation were assuming greater importance. 

In this regard the worker cited the example of and 

fragments released by mzyraatic digestion of the 
respective precursor complement components# which release 
histamine from mast cells and are chemoattractant for 
l 3 fTTorphonuc lear leukocytes . 

fflhey commaated upon the speculative role of 
these molecules and € 2 ^^ in imnninoregulation of T and B 
cell function ^d induction of suppression. 

Paul et al (1985) reviewed the subj^t and 
concluded that complement deficiency states were mcommxsn. 
However some of deficiencies were associated with 
characteristic clinical syndromes# allergic disorders# 
recurrent infection or certain rheumatic disease as 
opined by the authors. 

Tdble III shows most coimtion coiplemsnt 
abnormalities detected in infections diseases (spitzer# 


1977) 
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TAB££ III s Cowipa coioplemeat ibaormalities detected 
in infectious diseases* 



At diagnosis 


Cbng^ital 

1 

m 

OocEponent 

deficiency 

Specific component 
deficiency 


Neonates 

j serum C^* Cg P 

m 


Factor B 


Leinen's disease 

Defective yeast 
phagocytosis 

'Vr.mLmkmSm 

A Wmm %» 

phagocytes 

Hypercatabo lism 
of Cj 

1 serum 

NA 

Q 3 ngenital defi- 
ciency of INA 

j serum 1 NA* C 3 

Factor B 

^3 

dermal injuries 

j serum C,* defective 
chemots^is* phago- 
cytosis assay* 

Phagocytosis 

Malnutrition 

j serum Cj 


Resulting from 
Infection 

1 Serum C^» 

<=4' ^ 

Inmme complex 
formation 

properdin 


Endotoxemia 

j Serum factor B 

% 

Active hi^atitis 

1 S*rum C3 

s 


SYNTHESIS* ONTOGESY AND GENETICS 

C, # - fi . aeea to have indepwident afBthetlc! 
i.q# IT 6* a 

sites# s]fnt±ke 8 is of macromolTOuIe however* has been 
fomd in epithelial cells of gastrointestinal traot* 
macrophages apparently produce md C2 idille liver 
synthesises C^* 0^0 and i and possibly C^l* ' 
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la man syntheses of complement can occur as 
early as eighth week of gestation and precedes the appea- 
raffice of immunoglobulins. Nun^rous genetic deflci®acies 
exist and genetic polymorphism is present for and 
factor B. Finally synthesis of various conEpleraenfc 
component have been . .linked to the H 2 gene ijn mice and 
HhA syst«n in maa (Spitzer. 1977). 

Subnormal complement activity in cord serum 
was reported in 1927 by barrier et al and several other 
early studies confirmed this finding. 

In 1937, Soiling demonstrated that cord blood 
CHgQ was lower than that of paired maternal blood, an 
observation which was confirmed by wasserman aad Albert 
(1940) later. Traub (1943) also confirmed these c^ser- 
vations and showed that post>->partum maternal sera had 
higher con^lemmt levels than serum from normal control 
woman and that no correlation exists between the 
conplwnent levels in maternal and newborn sera. 

Hie total haemolytic activity in normal full 
term newborn is approximately half of that found in mother 
(Arditi and Kigro, 1957| Fisher and Pearlman, 1961) . 

Using the "E** reagent, Fisher aid Fearlmah ' 

(1961) reported that C, C 2 # haemolytic aetivities 
1«2 to 2a6 tlii©s In ustocnal 

cord serum with an average of two foM dlfferaMse* 
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Similc.r findings were rej^rted by Kohler and Muller-Eberhard 
(1967). They also reported that is the fraction of 
con^slement system present in largest amount in blood, 

Kohler r<^rted that raeaa cord level of 
C^q, and Cg in the serum of neonates were 0.601, 

0.752, 0,562, 0.55 and 0.602 of maternal concentration 
respostively. 

Propp and Alter (1968) have also r^jorted that 

mean neonatal concentration was 88,8 mg% if^ereas mean 

maternal was 178,3 mg%. 

The puirpose of Fireman et al (1969) was to 

examine the development of human complement system by 

quantitation of total haemolytic conplement activity and 

the individual con^lement con^onent C-, C Cg. in serum 

4 4# o 

from newborn infant and their irother at various length of 
gestation and also from infant dtxring the 1 st year of life. 
They observed that concentration of the total 
C* activity and components, c^, C 4 , Cg was 

greater in maternal sera than in sera of neonates. Mean 
standard deviation conc^tration, standard deviation and 
range of CH^q, Cy C 4 , Cg in the sera of infants whose 
gestational age were 36-42 weeks and their mother are 
listed in tiihle IV. 
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TABLE IV I 




Matertiai 

K eon at a i 

Materail/ 

Oonpleraent 

p9“ 

R®ige 

Mean 

*^Se 13# 

Range 

HaDuatai 
Heaii 4 -s. D. 

CHgQ (Units) 

51.3 

± ^*3 

42.0-67,5 

27,9 

17,6 

16-55 

0#53^^#15 

s 


139.3 

jt33.4 

80»0- 180.0 

75.7 

119.3 

4S-1Q2 

0.54jp.l4 


(mg"/a) 

24.3 
± 7,9 

17.0-46.5 

15.8 

13.8 

10-24 

0 . 56il* 6 

^5 

(mg%) 

11.9 
± 3.6 

4,0-16.0 

5.8 

±2.5 

2.2-10.5 

0.67ip.lf 


iSie difference between the meaai maternal aid 
mean neonatal CH5Q# and Cg conc«itration were hi^ly 

significant (p .^0*05) . 


The result of this study demontrates that the 
sera of both terra aid preterm infants were deficient in 
total haemolytic activity (CH^q), c^# and Cg by maternal 
and normal adult standard. At the time of delivery the 
mean ratio of total haemolytic con^leraent in the sera of 
normal terra infant tdiose gestational ^e was 36 to 42 weeiks 
to roean maternal levels was 0,53. The ratio of mean terra 
neonatal serina concentration and Cg to mean 

concmtratiOQ of maternal serum were respectively 0,54# 

0.56 and 0.61, 


According to Adinolfi (1970) the mean values 
of CHgQ in maternal sera was 49,2 (SD m 12.4) and that 
in cord sera 24.4 (so » 9»3}. The ratio between neiAiom 
and maternal mean values was 0«495. 
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In all instances the concaatration of CH 5 Q 
lov;er in cord serxan than in corresponding maternal sani>le. 
The meaa concentration of in full term ne^Ax>m 
was 54,4 mg/100 ml while in maternal sera the mean level 
vras 14 3.4 mg/100 ml. The mean maternal Concentration of 
in full term newborn was 16,3 mg /100 ml v^ereas the 
mean maternal concentration of was 28.1 rag /100 ml. 

The ratio between newborn and maternal level 

was 0,58. 

sawyer et al (1971) indicated that newborn 
infant with birth weight greater than 2500 gp have a 
functionally normal conplement system# however# 50 % of 
infants with birth weight less than 2500 gm have signifi- 
Ccffit conplement deficiencies. Table V shows a summary 
of meal levels and standard deviation of total 
haemolytic complement of nevdnom infants of various 
birttn weight and paired maternal serum levels. 

Table VI shows the con^arison of the results 
of various studies of con^jlements in serum from infants 
and their mothers, Wiole complanent and concentration 
of most complement have been 50-65% of mothers. 



fABIiB V t Ooii^lem©nt component levels (MecBi ;£ Standard error of me«ai) 
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TABLE VI s (itotivity of classical pathway and concoi- 
tration of its conplemont in sera from 



newborn 

in comparison with 

maternal 

sera* 

Complement ■ 

Koh ler 

(1968$ 

Term 

Fireman 
et al 
(1969) 
Term 

Adinlfi 

(1970) 

Term 

Sawyer 
et al 
(1971) 
Term 

Ballow 
et al 
(1974) 
Terra 


0*608^ 

0.53 

0.50^ 

0.60^ 

- 


im 

- 

- 

- 

0.60^ 

=lq 

0.75 

- 

« 

0.96 

0.62 

^4 

0.55 

0.56 

0.58 

0.44,0.74 

0.50^ 

^2 

- 

- 

- 

0.84^ 

0.61^ 


0.56 

0. 54 

0.38 

0.56 

0.53^ 

S 

0.60 

0.61 


, I..,,.:., 

0.50^ 

S 

- 

4WK 

mm 

0»45^ 


s 


« 

- 

0.62^ 

- 

s 

- 

- 

- 

0.28^ 

= 

s 

- 

Mtt 

. 

0 . 10 ^ 

- 

No studies 

23 

16**24 

9*22 

6-11 

23-42 


(a) CH 50 " total haemolytic complement. 

(b) -quaatified by haemolytic (fmctional) assay* 


TABIE VII i 


Oomplwaent 

Sawyer et al 
(1971) 

Strunk et al 
(1978) 

Qreward iiid 
Arroyave ( 1978) 

firiij"” : 

Preterm 

Terin|pret^m 

Term 


CHgQ 

0,90 

0.71 

0.81 

0.59 

0.65 

. 0.27 


0.90 

0.58 

. ■mm 

- 

0.62 

0.42 

% 

1.00 

0.91 

0.80 

0.59 

iMIl 

- 


1.00 

0.96 

• 

mm 

mm ■ 

- 


1.00 

0.78 

0.60 

0.52 

0.71 

0.38 

No studies 

6 «.ll 

I#**** 

14-29 

20-30 

16-24 

mm 

iW 
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Sallow et al (1974) also obtained serum from 
infants at 4 days of age. m 11 con^onent except 
increased in concentration as con^ared to maternal levels 
during the first days of life, but only and 
concentration became equivalent to those of mothers. 

In mai synthesis of conqplera^t ca» occur as 
early as eighth week of gestation and proceeds the 
appearance of immunoglobulins (Colton et al# 1974) . Drew 
and Arroyave (1978) found a statistically significant 
correlation betwean increasing birth weight and gesta- 
tional age and increasing senam concentration of total 
haemolytic complement and 

Jagadeesan and Reddy (1978) showed that CHg^ 
value in babies of 72500 gm weight was 29.4 unit/ml# 
between 2250-2500 gm was 29.5 unit/ml# between 2000-2250 g» 
was 26,8 unit/ml and /2000 gm it was 25.58 unit/ral. In 
this study they showed that complement ®:tivity did 

not seem to be altered in the light for date infant. This 
observation is contrary to that reported by Mccrackai and 
co-workers (1971) who noted a significant relationship 
between serum conplement awd birth weight of infant. 

Johnstaon et al (1978) showed that whole coii 5 >l*- 
ment activity appears to be subnormal in approximately 
half of term infant with iwe^ activity being ^x>ut 70 to 
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age has been correlated with lower levels of 

total haemolytic activity of C, # C, and €-• 

Iq 4 3 

Johnston et al (1979) expressed their views 
regarding the role of conplem^t in host defense m^Jhanism* 
though con^lement plays ai, integral role in host defense 
against infection with possible exception of viruses 
(Mills and Cooper, 1978), coraplement does not appear to 
play an important role in resistaice to infection by 
intracellular parasites, whether the newborn infant is 
actually pr«iisposed to infection because of complement 
deficiency remain to be proved, 

Tandon et al (1984) conducted their study in 
fifty LBW babies. Both preterm and intrauterine growth 
retarded lUGSR) and their mothers were studied aad 10 term 
appropriate for gestational age (ACA) aad their mothers 
served as control. 

Table VIII shows the maternal and cord serum 
levels in relation to gestation aad intrauterine growth 
state. 

The data in table VIII show that the cord serum 
levels were significantly lower in preterra as con^ared 
to term'AOA and lUGa babies, The Cg levels were not , ' 
significantly dl££er««Jt between term AQA md term IDOR 
babies asQongst themselves, 

Ihe m^ian values of cord seriom levels were 
49,8, 34,5, and 41,4 mg/dl Jjq term A3A, pretearm md tmm 
lUOR babies respectively* 
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Tandon et al (1984) clearly deraonstrated tJiat cord 
seiurn levels were significantly reduced in preterm baibies 
as compared to term AGA and term lUGR babies. Atrongst the 
preterm the cord serum levels were not significantly 
different in further subgroups of gestation* and there was ' 
almost one and half times increase in the cord serum 
levels in term as coir^jared to preterm b^ies. 

®ie low cord ser^am levels predisposes a neonate 
to increased risk of infection due to (i) lower opsonic 
activity (a) as low levels causes lesser enhancement of 
IgG and IgM activity aid (b) deficient chenxjtactic activity. 
Thus preterm infants are more susceptible to infection vhma 
corrpared to like weight fullterm babies. 

Singh (1986) studied thirty two neonates with 
clinical and bacteriological evid^ce of infection. Twmty 
four neonates served as control in their study. Blood 
sanples were taken for coup lement estimation* Hie workers 
reported that the infected neonates showM breakdown product 
of complement and these breakdowns were detected ..£n 
of infected patients. However# breakdown prodiact of 
were not detected in any of healthy controls. Hie wrkers 
concluded from the above study that complement br»akcU3«m 
prodiKst of can be utilized as a diagnostic tool in cases 
of neonatal lnf»:tions. 
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MATERIAL AND METHODS 


This prospective study was conducted in the 
.jep*rt.ment of Paediatrics# M.L.B, Medical College# Hospital# 
uhansi in active coll^oration with the department of 
Obstetrics and Gynaecology over a period of one year from 
August# 1993 to August# 1994, Bie cases includ«i in the 
study were selected from the newborn and their mothers 
delivered in the department of Obstetrics and Gynaecology* 
All newborns habies were divided into three groups i- 

1, Pull term normal newborns. 

2, premature or preterm babies £37 weeks of gestation, 

3, Intrauterine growth retarded symmetrical lUGR babies 
or small for gestational age (SGA) babies. 

SELECTION OF CASES 

Cases were selected in different groups according 
to following criteria *- 

1. Pull Term Normal Newborns 

thirty full term normal newborns were selectwd 
for the present stiidy. 'Sie criteria of selection of these 
cases was t 

a. Weight above 2500 gm. 

b. Gestational age ranging from 37 to 4 1 weeks, 

c. A|pgar score at the time of delivery varying from 7»10, 
i, There was no history of infection# t 03 E«nla* dlihetes# 

prolonged zni^tsare of meidoracies in the mother' durlJig 
; pregnancy and lihoisr* . . ^ 
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«. None of the newborn was suffering from any 
infection or congenital malformation, 

Bloos samples were tak^ from the uwtoilical 
cord ia all the cases at the time of birth, 

2 • i-remature or preterm Babies 

Ten preterm babies were selected for the preset 
study. The criteria for selection of these cases was t- 

- All tive premature babies had gestation age below 37 weeks. 
« The gestational age was assessed by the date of last 

menstrual period# and by physical characteristic 
criteria of Robinson et al (1965), 

- premature babies were again classified into AGA (Babies 
weighing between IGth - 90th percwtile for the period 
of gestation) and SGA (Babies weiring less than 10th 
percentile for the period of gestation) . 

- In the present study 8 babies were AGA and two were SGA 
as assessed by the Intrauterine growth chart prepared 
at A,I,I,M,S.# New l^lhi (Meharban Singh#). 

Bloos sauries were obtained from the unblllcal 
cord at birth in . each and every case* 

3* Intrauterine growth Retard«i(IUGR) or 
Small for Gestational Aqe(SQA) Babies 

Ten lUQR babies were selected for the present 
study. The criteria for selection of XUGR babies was 
ihosA b^ies having weight less than 10th percfititlle 
for gestational age. All these babies were shoiriiig 
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feature of intrauterine malnutrition (symmetrical 
lUiM) evidenced by features of decreased linearity, 
loss of subcutaneous fat, loose dry skin and sparse 
hair (Liibehencan et al, 1983? Naeye, 1966? Drillen, 

1970 and Usher, 1970). 

OBSTETRICAL HISTORY 

4 

A. Antenatal History 

A detailed antenatal history was recorded in each 
and every case. History of TORCH infoitlon/drua^lrradia- 
tion was excluded in the 1st trimester of pregnancy. 

History pertaining to disease of respiratory, cardi»3 ^d 
others systems, history of APH, eclanpsla, multiple 
pregnancy, history of ABO or Rh inconpatibility, duration 
of leaking, colour and odour of anniotic fluid was recorded. 
Number of pervaginal examination and history of vaginal 
infection was also recorded. 

All mothers with atiaemia, oedema, hypert&ision, 
congestive cardiac failure, acute and chronic infection, 
prolonged rupture of mentor an e and metabolic disordear like 
diabetes was excluded. 

B. NATAL HISTORY 

The mode of delivery viz. normal, vaginal 
delivery, breech delivery, forc^ or delivery conducted 
by caesarean section was recorded. 
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C. POSTHmTAL Hl:i'rORY 

APGAR score at 1 minute and 5 minutes was 
recorded in each and every case. Life threatening , 
congenital anomalies were also recorded, sxibsequently 
it was our endeavour to see that the vital functions %^lch 
had been established at birth were maintained or not* 

En^shasis was given to elicit the history of Jaundice, 
superficial and deep inf«»tion and feeding in ea:h and 
every case. 

KXj^MINATIQH 0? NEMBORNS 

General and systemic e«:aminatioa of baby was 
recorded in each and every case. The gestational age was 
assessed by the physical criteria of Robinson et al(1965> 
as well as by date of last menstrual period* Anthropo- 
metric measiirement viz. head circiomference. weight* 
length was recorded in each aid every case. A coi^lete 
general and systemic examination was conducted, social 
enphasis was givsan to observe colour, cry* activity* 
posture* sucking and other neonatal reflexes. Care was 
taken to assess for evidence of superficial amd deep 
infection# 

B^ies with haemolytic disease of newborns* 
congenital anomalies* chromosomal abberation* birth asphyxia* 
and suspected intrauterine Infection were also exel-tided* 
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COLLI^CTIOH OF SkWlBS 

Blood sample for the present study was taken 
from the uirtbilioal cord at the time of delivery, 5 ml 
aJSTiple of mothers* blood was also t^en simultaneously 
by venepuncture, 5 ml blood was collated from each 
case in a plain vial and serum was separated by centri- 
fugation and stored at -20°C for determination of 
con^lement. Simultaneously the mother’s san^le was also 
centrifuged and stored at -20®C for determination of 
coiT^jlenients. 

METHODS 

The following con^jlement profile was done in 
each and ©very case, 

1. ConpXanait Cj level. 

2, Oonplement level, 

Cson^lement determinations were done by method of 
single radial diffusion technique of Mancini et al (1965), 
Solugsai (R) SRID Keady to use con^jleramt and plates 
si:^plied by JV's Iiranunodiagnostic pvt Ltd. were utilized, 
Ihe blood sample of mother and baby was centrifuged* sera 

was separate imediately and kept in deep freezer at 

:0 , / ■ . ' 

-20 c till tl"!® time of conplement estimation, 

PRQClWRE 

Saoh plate has 12 wells* In 4 wells 4 dilutloii 
of standard sera viz, 100%» W%, 2S% and 12«S% was tak«ci* 
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In the remaining wells serum sample was filled with the 
help of insulin syringe and No* 26 gauge hypodermic 
needle. The needle tip was rested on well bottom and 
ti'ui serum was slowly released drop by drop while the hole 
just 3eera«i to disappear. Care was taflcen not, to under- 
fill or overfill the wells. 

After filling the wells the lid of plate was 
replaced and plate was left for development ■' df prwsipi— 
tatton ring in Inverted position for 24 hours at room 
tenperature. Ihe ring diameter was measured by an imtmano- 
measxare and standard graph for each complement was constr- 
ucted using the values of reference standard* 'ihe 
diameter was plated on the ordinate while the quantitative 
value (Reference standard values) was plotted on the 
abscissa of the graph. Thereafter the' values of the 
unknown samples were found omt directly by interpolation 
and extrapolation on the standard graph. Results w«ce 
expressed in mg/100 ml. 


Graph between different dilutions of Reference 

Standard of Complement and Corresponding 
precipitation ring diameter. 
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®ie present study was carried out in 50 neonates 
aid their mothers delivered in M.L.B. Medical College# 
and allied Hospital, dhansi over a period of one year. 

The cases selected for present study were taken 
from various groups shown in Table I. 


table I $ Showing various study groups. 


si. 

Study groups 

No. of 

cases 

No. 

Baby 

itothers 

1. 

Full term normal newborns 
and their irothers. 

30 

30 

2. 

Premature or preterm babies 
and their mothers 

10 

10 


a. Appropriate for gestational 
age (AGA) . 

8 

8 ' 


b. Small for gestational age(SGA) 

2 

2 

3. 

Intrauterine growth retard^ 
or small for gestational age 
babies and their mothers. 

10 

10 


It is evident from Table I that of the total 
50 newborns selected for the presaat study, 30 neyaoms 
were full terra healthy babies, 10 were preterm b^ies,, ' j 
while another 10 babies constructed the small for date 
Csyraraetrical) lUQR babies, Amone premature babies 8 were 
AQA (weighiag between 10-90th percentile for their 
gestational age), «hile % were S<3A (welgbih<3 than 






33 


TrtBL'ii. II s Distribution of various study groups 
according to sex# gestational age 
and birth weight. 


61. 

Study group 

No. of 

Sex 


Gestati- 
onal age 

Birth 

wei^t 

No. 

cases 

Malef Female 

Mean^S # D . 
(weibs) 

MeanjjS.D. 

(kgs) 

1. 

full term 

normal 

newborns 

30 

20 

10 

39.38 

^.92 

2.55 

4P«14 

2. 

preterm babies 

AGA 

8 

5 

3 

32.50 

±2.29 

1.70 

Jp.17 


SGA 

2 

1 

1 

32.00 

±0.00 

1.23 

Jp.02 

3. 

lUGR 

10 

8 

2 

39.40 

Jp.89 

1.65 


Table II shows the distribution of various 

study group according to sex, gestational age# md birth 

weight. It is evident from the table that males pr^io- 

ndnated in our study 34 (68%) as corrpared to females 

who nxinbered only 16(32%). 

The mean gestational age of full term B©r«al 

ne%dx>rns was 39.38jp.92 weeks aad their birth weight was 

2.55jp.l4 kg as depicted in table II. 

In preterm group, babies who were AGA# had mean 

gestational age of 32.5^2.29 weeks and their mean birth 

weight was 1.7jp.'17 kg. On the other hand babies wtM» were 

SGA# had m®m gestational age of 32jP weeks while their 

mem birth weight was 1.23jp«02 kf«^ 

The mem gestational age of lUGR btf>ies was 39*4 

jp.89 weeks t^ile their birth weight waS' kf '«* 

illmstrated in table n, . , ^ 


TABLE III 


s Serum complement Co profile in full term 
and preterm babies'^ and their mothers* 


s». 

No. 

Study groups 

No. of 
cases 

Serum C3 
(mg/100 ml) 
MeanjtS.D. 
(Range) 

Groups 
coirpared 
(p sralue) 


Fall term normal 
neonates (Group A) 

30 

44,4 -f 6 . 0 
(36.2-55) 
♦49. 1% 

B Vs A 

( iCo.oi) 

2. 

Their mothers 
(Group 3) 

30 

90.3+9.46 

(86 r 108) 


3. 

premature babies 

(Group C) 

10 

31.3+1.97 
(28 r 35) . 
*32.2% 

C Vs A 

4. 

Their mothers 

10 

97.3j;5.89 
(86 - 102) 



a. AGA (Group E*) 
babies 

Their mothers 
(Group £2^ 

8 

8 

32.06j;1.45 

(30.5-35.0) 

*32.5% 

96,0^6.18 

(86-102) 

E Vs A 
( /0.05) 


b. SGA Babies (Group 

V 2 

28.510.71 
(28 - 29) 
*28.2% 

F Vs A 
( /0,05) 


Their mothers 
(Group F2) 

2 

101+1,0 

(100-102) 

F Vs B 
( ^0.05) 


* * Neonatal/mafternal percentage. 

T^le III demonstrates the value of conplement 


Cg in premature babies and their mothers in coi^ariaon to 
the value observed in full terra normal neonates and their 
mothers. It is evident from table III that in full term 
neonates mean serum value was 44«4;j4,01 mg/100 ml» 
while Cg value in mothers of full term neonates was 
9,46 n^/lOO ml, Values between these two groups was 
found to be statistically highly significant' ip /O.Ol), 

b,bt.s had l««er ,alu. of .«u« Cj 
(3l,3jfl*97 mg/lOO ml) as compared to full tam 




rieoiicjtes (44,4+6.01 mg/dl) * Values being statistically 
sijnlficunt as determined by student *t* test (p ^0*05). 

premature babies with AGA had lesser value of 
ge-rum viz, 32,66+1.45 mg/100 ml in comparison to its 
value in full term babies vis, 44. 4^+6, 0 mg/lOO ml, 

'Ihese values were statistically significant as determined 
by student ’t' test (p /0.05). 

Premature babies with SGA haS also lesser value 
of sertim viz, 28.5_^,7l n^/100 ml in con^arison to its 
value in full term b^ies viz, 44.4;i6,0 ms/lOO ml. Values 
between these two groups was found to be statistically 
significant ( p /0,05), 

Among prematxure babies. SGA babies had lesser 
value of serum (28,5j^,71 mg/100 ml) as con^ared to 
premature babies with AGA (32.66jj;1.45 rag/100 ml). Values 
between the two were found to be statistically significapt 
as determined by sttMent ‘t* test (p /0,05), 


TABLE IV s Serum con 5 > lament C- profile in full term 
and lUGR babies ana their mothers. 


si. 

No. 

Study groups 

No.of 

mi&Wm 

Ser\ua 

(mg/100'’ml) 

Meanj^s.D. 

(Ranoe) 

Groups 
coBpared 
(p valiie) 

1. 

Full term neonates 
(Group A) 

30 

44«4<4^.01 

(36.5-5S) 

*49,1% 

A Vs C 

( /:o.os) 

2. 

Their mothers 
(Group B) 

30 

90.3+9*46 

(86-108) 



XVGA babies 

Cororq? C) 

10 

38.9*1.83 : 
(36 r 42) 
♦43.2% 



Itieir mothers , 

■ 10 

90,0jt5.l2 , 


>411 hJ ^ ^ 

f. 

" — ~'T- 


'■''t84'Z'102) 






lias 


Table IV demonstrates the value of in lUGR 
biioies and their mothers in comparison to its value in 
full term neonates. It is evident from the table that 
xoGh babies had lesser values of (38,9+1.83 mg/100 ml) 
in comprison to the values observed in full term normal 
neonates (44.4+6.01 mg/100 ml). The difference in these 
values was found to be statistically significant as 
determined by student *t' test (p /0.05). 


TABLE V i Serum C3ompleraent C- profile in premature 
and lUGR b^ies ** and their mothers. 


si. 

No. 

study groups 


No.of 

cases 

Serum C™ 

(mg/ 100'^ ml) 
Mean+S.D. 
(R^ge) 

Groups 
con^ared 
(p value) 

1. 

premature babies 


10 

31.3+1.97 

A Vs E 


(Group A) 



( 28- 35) 

( ZO.OS) 





* 32 >, 2 % 


2 e 

l^eir rtKJthers 


10 

9 7 • 3^5 #89 



(Group B) 



(86 - 102) 



a. AGA Babies (Group 

C,) 

8 

32.06+1.45 

C, Vs E 



4. 


(30. 5^34) 

(YO.05) 





*22.3** 



Their mothers 


8 

96.0Ht6»18 



(Group C 2 ) 



(88 - 102) 



b. SGA Rabies 


2 

28.5^0.71 

D-, Vs E 


(Group D. ) 



(28 - 29) 

(^^0.05) 


X 



*28.2% 



Their mothers 


2 

101.0^1.0 



(Group D 2 ) 



(100-102) 


3. 

INGR b#>ies 


10 

38.9+1.83 

B Vs P 


(Group E) 



<36 - 42) 

< Z0*05) 





*43,2% 


4* 

Their mothers 


10 

90 • 0 jjijS .13 



(Group P) 



(84 - 102) 



N(Snat8i7®aS»rnai '' 

Table V d«i»onstrates the value of in pcmmtxacrn 


babies and their laoth^cs ia coB^arison to the value in lUCR 
b«ft>ie« and theiar saothece* It is evident from the "table V 


that • prematiire babies had lesser value of (31.3j;1.97 
mg/lOO ml) in conparison to its values, in lUOR babies 
(38.9+1.83 mg/100 ml). Difference betwem the two values 
was found to be statistically significant(p /0,05), 

Premattire babies with AGA had lesser values of 
C2 <32.06+1.45 mg/100 ml) in comparison to its value in 
lUGR b^ies (38.9+1.83 mg/100 ml). Difference between the 
two was found to be statistically significant (p /0.05) . 

Premature babies with SGA had also lesser 
value of Cj (28.5^.71 nig/100 ml) in comparison to that 
observed in lUGR bdoies (38.9jj;1.83 rag/100 ml). Values 
were statistically significant (p /0.05). 


ImBLE VI s Serum complement profile in full term 
babies according to birth weight. 


sl« 

No. 

Birth weight 
(gms) 

Ko.Of 

cases 

Serxam 

(mg/100 ml) 
Measles .D. 
(Range) 

Groups 
compared 
(p value) 

1. 

1000 - 1500 
(Group A) 

2 

35.0^1.0 
(34 - 38) 

A Vs B 
( ^0.05) 

A Vs C 
( IQ.OS) 

2. 

1500- 2000 
(Group B) 

8 

39.9+1.8 

(36.S-42) 

A Vs D 
( /0.05) 

B Vs C 
(/:0.05) 

3. 

2000 - 2500, 
(Group C) 

11 

43.9h|^« 94 
(36.2-54) 

B Vs D 
( 

4. 

2500 - 3000 
(Group D) 

19 

46. 56+5. 3@ 
(36.4-55) 

C V8 » 

{ 70.05) 
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Table VI demonstrates the semm level in- 
different groups of birth weight in full term babies. 
Accordingly we divided our full term b^ies into 4 broad 
groupd vis. group A (babies weighing between 1000-1500 gms), 
group B (babies weighing between 1500-2000 gms) , Group C 
(babies weighing between 2000-2500 gms) and group D(bisibies 
weighing between 2500-3000 gms) • It is evident from the 
table VI that babies between birth weight 1000-1500 gms 
had significantly lower values of serum (35+1 mg/100 ml) 
in comparison to the values observed in the group of bdoies 
weighing between 1500-2000 gms# 2000-2500 gms and 2500-3000 
gms where the values were 39.9jhl.81, 43.9jj^6.94 and 46t56^ 
5.38 mg/100 ml respectively. Ihus a significait observa- 
tion on dividing our casern material into different weight 
groups revealed that with increasing birth weight there 
was a corresponding rise of conplem^t in each birth 
weight group. Values in each group being statistically 
significant (p /0.05). 

However full term babies weighing between 2000- 
2500 gms had lesser values (43.90+6.0 mg/100 ml) in 
comparison to the values in babies weighing between 2500- 
3000 gms (46,56j;5.38 rag/100 ml). No statistical different ' 
value was found between these groups (p 70«05). ' 

Table VII demonstrates the serum levels in 
different groups of birth weljbt in preterm babies* k 
significant finding of our study m is evident from the 
Table VII was that' babies tiMii^ing’betiireen 1100+2000 gais 
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V. HU higher value of serum (32.06+1.45 mg/100 ml) in 
comparison to the values in babies weighing between 
1000-1500 gms (28.5__+0.71 mg/100 ml). The values were 
found to be statistically significant as deterraioed by 
student *t* test (p /0.05). 


TmBLE VII t Serxira conplement profile in premature 
b^ies according to birth weight. 


si. 

No. 

Birth weight (gms) 

Serum 

iJo.of (rag/lOO'^ml) 

cases Mean+s.D. 

(Range) 

Oroups 
coR^^areci 
(p vslu©) 

1. 

1000-1500 

2 28,5+0.71 



(Group A) 

(28 - 29) 

A Vs B 
(^0.05) 

2, 

1500-2000 
(Group B) 

8 32.06^1.45 

(30.5-34.0) 


TABLE 


VIII I Serum Complement profile in full term 
and premature babies and their rrothers. 


Si. 

No. 

Study groups 

No. of 
cases 

Serxim C. 
(mg/lOO^ral) 
MeanjhS.D. 
(Range) 

Groups 
con^ared 
(p value) 

1. 

Full term neonates 
(Group A) 

30 

14,78+2.79 

(11 -"aa) 

*50.1% 

A Vs C 
{ /0.05) 

2. 

Their mothers 
(Group B) 

30 

29.48^4.11 
(22 - 42) 


3. 

premature babies 
(Group G) 

10 

9.8^1.67 

(8-13) 

*39.7% 

E, Vs A 

(Yo.os 

4. 

®ieir mothers 
(Group D) 

10 

24.9^2.25 
(22 - 29) 



a* AQA babies 8 

(Group Bj) 

Their mothers 8 

(Group B2) 

to* SOA bd&iesC Group t 


9.9^1,76 

(22 - 29) 

9*0^1*0 
(8 - 10 ) 
23*0ei^0 


F, Vs A 
F. Vs.E. 


Their movers 


^0 


Table VIII demonstrates serum level in 
premature babies in comparison to serum value in 
full term neonates and their mothers. 

It is evident from the T^Ie that premattire 
babies had lesser value of serxim (9. 8+1# 67 mg/100 ml) 
in comparison to the values observed in full term normal 
neonates (14,78+2,79 mg/100 ml) , On statistical analysis 
the values in preterm babies was found to be statistically 
significantly less when corr^sared to the values observed 
in full term babies (p /0,05), 

premature babies with AGA had lower value of 
serum (9,9;j;l,76 mg/100 ml) in comparison to the value 
observed in full term neonates (14,78+2,79 mg/100 ml). 
Values between these two groups was fotmd to be statis- 
tically significant. 

premature babies with SGA had also lower values 
of serum (9;^! mg/100 ml) in corrparison to the value 
observed in full term neonates (14,78Jj2,79 mg/100 ml). 
Values between these two groups was found to be statis- 
tically signific^t, 

Among premature babies, babies with AGA had 
slightly higher value of serum C9,9j;l,76 rag/100 ml) 
than the values. observed in SGA babies {9j;l mg/100 ml), 
ffewever, no statistically significant difference was 
cAsserved between these two groups (p 7o*5). 
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TABLE IX i Serum conplement profile in full term 
and lUGR babies and their mothers. 


si, 

No, 

Study groups 

No.of 

cases 

Serum C. 
(mg/100*ml) 
Mean+S.D. 
(Range) 

Groups 

conpar^ 

(p value) 

1, 

Full term neonates 
(Group A) 

30 

14. 78+2. 79 
(11 - 22) 
*50. 1% 

A Vs C 
( /0.05) 

2. 

Gieir mothers 
(Group B) 

30 

29.48+4,11 
(22 r 42) 


3. 

lUGR babies 

(Group C) 

10 

10,5+2, 15 
(9 r 15) 
*42.4% 


4. 

Their mothers 
(Group D) 

10 

27.8^2.73 
(22 32) 



« Heonatal/meternal percentage. 

T^Xe IX demonstrates the serum level in 


lUOft b^ies aid their mothers in conparison to its value 
in full term neonates and their mothers. 

It is evident from the T^le ix that lUGR 
babies had less value of serum in comparison to its 
value in full term normal n^inates, values of serum 
were 14.18j;£2,79 rag/100 ml and 10,5+2,15 mg/lOO ml in full 
terra neonates and lUGR babies respectively, Differ«ice 
being statistically significant as determined by stxjKlent 
•f test (p 10,05), 

TABI£. X demonstrates the serum level in 
premature bgbles and their mothers in conparison to its 
value in lUQR babies gKid their mothers, it is evident 
from Table X that premature babies had lesser values of 
servuo in coRi>arison to the value in lUGR. babiesi. 
tbouf^ the values were not found to be statistically 

~ ^ / a 

%' ■■ '' 

signtf ioaosit ip fOmt) * 


TABLE X i Serum profile in premature and lUCSl 
hi&ies^and their mathers. 


(id ^ . 

Ho. 

Study groups 

Ho. of 
cases 

Serum C. 
(rog/lOO^ml) 
Mean+S.D. 
(Range) 

Groups 
conpared 
(p value) 

1 . 

Premature babies 
(Group A) 

10 

9.8+1.67 
(8 •“ 13) 

39.7% 

A Vs E 

( 70.5) 

2. 

®ieir mothers 
(Group B) 

10 

24.9^2.25 
(22 - 29) 



a. AGA babies 

(Group C^) 

TBieir mothers 
(Group C2) 

8 

8 

9. 9+1. 76 
(8 r 13) 

•*39.1% 
25.3j^2.29 
(22 « 29) 

C. Vs E 

<^70. 5) 


b. SGA babies 

(Group Dj^) 

Their mothers 
(Group D2) 

2 

2 

9. 0+1.0 
(8 - 10) 
*39.1% 
23.0+1.0 
(22 r 24) 

D, Vs E 

( 70.5) 

3. 

lUGiR babies 
(Group E) 

10 

10 . 5+2 . 50 
(9 r 15) 
*42.4% 


4. 

Their mothers 
(Group P) 

10 

27.8+2.73 

(22 r 32) 



* » N«3natal/maternal percentage. 

Premature balbies with AOA slightly lesser 


value of serum (9,9^1,76 mg/100 ml) in con^arison to 

its value in lUOR babies (10. 5^2. 15 mg/lOO ml). 

Statistically no significant differmce was observed 

between these two values (p 7q»9 ) • 

preaaature babies with SGA had also leaser values 

of serum in con^jariaon to its value in IU<« bsbies. 

Serum value was e^/ioo ml and 10.5^2.15 mg/100 mi 

in prwmature bA»ies with SQA and IVOR babies respectively, 

statistically no sigtilfic^t diffmrecice was observed ' 
between two values ip. 
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TABLE XI f Serum conplement C. profile in full term 
b^les according to birth weight* 


si. 

No. 

Birtli weight 
(gms) 

No. of 
cases 

Serum C. 

(mg/ 100 ml) 
MeanjjS.D. 
(Range) 

Groups compared* 
p value 

1 a 

1000 - 1500 

2 

9.5;jp.5 

A 

Vs 

B 

1 

/0.05 


(Group A) 


(9 - 10) 






2. 

1500 - 2000 

8 

12.0+1.8 

A 

Vs 

C 

1 

/0,05 


(Group B) 


(9 15) 

A 

Vs 

D 

1 

^0.05 

3, 

2000 - 2500 

11 

14.54+2.18 

B 

Vs 

C 

1 

70.5 


(Group C) 


(11 - IS) 

B 

Vs 

D 

1 

^0.05 

e 

2500 - 3000 

19 

16.9+2,90 

C 

Vs 

D 

1 

7o.5 


(Group D) 


(ll.’5-22) 







Tdble XI shows the serum level in different 
groups of birth weight in full term babies. It is 
evident from the table that babies weighing between 
1000-1500 gms had lesser value of serum in coi^arison 
to the value observed in babies weighing betwe«i 1500-2000 
gms, 2000-2500 md 2500-3000 gms, values being 9.5j;P*5, 
12,0^1.8, 14,54^2.19 and 15.9j;2,90 bq/IOO ml respectively. 
A statistically signlficesit' difference was observed 
between all these groups (p £0,05), 

Bsbies weighing between 1500-2000 gms had lesser 
value of serum (12,0^1,8 n^/100 ml) in comparison to 
its value in babies weighing between 2000-2500 gms (14*54 
jt2*18 mg/dl) and 2500-3000 gms (16*%2*90 mg/100 ml)* A 
statistically significant differ^ic® was observed betiiMaa 
the values i^served in babies weighing between 1500-2000 
pss mcA 2500-3000 gms* However* no stiatisticalif ■ , , • ' 
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significant difference was observed in the values observed 
between b^ies weighing between 1500-2000 and 2000-2500 
gms* 

Babies weighing between 2000-2500 gms had lesser 
value of serum (14.54^^2. 18 mg/100 ml) in coinparison to 
its value in babies weighjing between 2500-3000 grasClS.Ojt 
2«9 mg/100 ml). However, no statistically significant 
difference was observed between these groups. 


Table XII s serum C. profile in premature babies 
according to their birth weight. 


El. 

No. 

Birth weight 
(gms) 

Serum C. 

No.of (mg/lOO^ml) 

OSS €8!® e 

(Range) 

Groups 
compared 
(p value) 

1. 

1000 - 1500 

2 9.041.0 



(Group A) 

(8 - 10) 

A Vs B 
( 7o.5) 

2. 

1500 - 2000 
(Group B) 

8 9.941.76 

(8 - 13) 



Table XII demonstrates the serum level in 
different groups of birth weight in preterm babies. It 
is evident from t^le XII that babies weighing betweMi 
1500-2000 gms had higher values of senua (9.9^1.76) 
mg/dl) in con^arison to its values in babies welsblng 
between 1000-1500 gms (9j;l mg/lOO ml). Difference was 
not statistically significant as determined by student 
•t* test ( p 7 o.5)* 






Photograph s Showing precipitation ring of 
corrplement C^. 





PIS C P S S I 0 N 


The present study was carried out to study the 
corrp lament profile in 50 newborn babies and their mothers, 
delivered at M.L.B. Medical College and allied Hospital, 
dhaisi over a period of one year. The primary aim of otar 
study was to evaluate the complement profile in full term 
normal healthy babies# preterm b^ies and babies suffering 
from intrauterine malnutrition (lUGR) , 

Besides evaluating the complement activity 
thorough physical examination was done in e;^h and every 
case to categorise the newborn in our stxjdy groups, 

Since the weight of b^y has a direct impact 
on the con 5 >lement profile# care was taken to weigh them 
carefully. The gestational age was assessed by the 
morphological characteristics and tallied with the 
history of last ntenstrual period as given by mothers. 

Con 5 >lement estimation was done by the method 
of single radial immunodiffusion technique of Mancini 
et al (1965). 


Based on observations depicted in the Table I 
to XII# various inferences have be«i drawn and discussed 
in details herewith. 

As shown in Table I# our study group con^rised 
of 30 full term nomal newborns and their mothers# 10 
pr mature busies and their raothers^ and 10' intrauterine, 
growth retarded babiee and i?h«Sjr mothers. Awmg premature 
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busbies in OTir study S babies were AGA (babies weighing 
between 10-90th percentile fisr the period of gestation) 
while 2 were SGA (babies weiring less than lOtti percen- 
tile for the period of gestation) t as assessed by the 
intrauterine growth chart prepared at AIIMS, Hew Delhi^ 
All the 10 TOGR b^ies were symmetrical lU® showing 
features of intrauterine malnutrition evidenced by 
features of decreased linear! ty# loss of -sisbcutaiiTOUs# 
fat# loose dry skin and sparse hair (Lubchencar et al# 
1963| Kaeye# 1966# Drillen# 1970 and Usher, 1970). 

Fir^aan et al (1969) in their study took 24 
normal human full terra nevfcorns and their mothers aad 
15 prematijre neonates and their mothers. Adinolfi (1970) 
took 22 normal full term newborns and their mothers at the 
time of dillsvery. Shapiro et al (1981) studi«i 28 term 
newborn infants# of whom 17 were SGA aid 11 AGA. Tendon 
et al (1984) studied 60 newlxams and mothers# of whom 10 
were term healldiy AGA. Out of 50 IBW b^ies* 23 were 
preterms (gestation ^37 we^s) and 27 were term lU® 
babies i.e. wei^t below lOthn percentile for the gesta- 
tion. Out of 23 preterm 18 were AGA and 5 were lU® 
babbies# 

As depicted In Table II# of the total 50 new- 
born babies selected for the presait study there were 
34 males (68%) while the rest 16(32%) vmcm females. 

The amm gestational age of full neid>orQS 
was 39,^38j^.92 peoics and birih ^i^aiglit was 2«6ig|^.14 kg. 
in pretem prmii i*ete hm.rnmm gestational 






ay€# of 32«5j||^2*29 weeks and their mean birth weight was 
1,7^0.17 kg. On the other hand SGA babies had mean 
gestational age of 324p weeks, while their mean birth 
weight was 1.23^0.02 kg. 

The mean gestational age of lUGR babies was 
39.4^0.89 weeks while their mean birth weight was 1.65;+ 

1.67 kg. 

As has already been mentioned, the complement 
profile was assessed by the single radial immunodiffusion 
of Mancinl et al (1965). It was observed (Table III) 
that the level in full term normal newborns was 
44.4+6.0 mg/dl. Tandon et al (1984) reported a nearly 
similar value 49.8+ mg/100 ml as reported by us. However, 
Propp and Alter (1968), Fireman et al (1969) and Adinolfi 
(1970) reported higher value of in their control group 
of cases (88.8, 75.7;tl9,3 and 54.4 mg/dl respectively) . 

Serum values in the mothers of full term 
neonates was 90.3_;j;9,46 mg/ 100 ml. Tandon et al (1984) 
reported a nearly similar value of 92^21.10 mg/dl as 
reported by us. However, Propp and Alter (1968), Fireman 
et al (1969) and Adinolfi (1970) reported higher maternal 
values of C 2 in their studies as 178.3, 139, 3_j;35,4, and 
143,4 mg/dl respectively. It is evident from these obsforva- 
tions that the concentration of i® newborns was 49,1% 
(44,4;j;6,0 mg/dl) of that in mothers (90,3jt9 mg/100 ml), 
signifying time prov<m fact that complement is 
not ^ passively transferred from the mothw.. bnt .. is , 


SiTiitliesized in the fetus* Pi^er and Pearlmaa C19&1)# 
Kohier (196?)* propp and Alter (1968) Fireman et al(1969) 
and *'^inolfi (1970) and T^a^:vion et al (1984) had also 
observed, decreased neonatal value in comparison to 
its value in niaternal sera, ihe increase in maternal 
Cj concea'tration in tdiese studies# toojf being do\ibi@ 
when coB^jared to their neonatal values, 

various hypotheses have been put forward from 
time to time for the lower levels in neeiboms# which 
approximates the maternal level by 6 month of age, Tandon 
et al (1984) attributed the decreased level to (a) 
decrees*^ hepatic protein synthesis (b) Absence of 
transplacental transfer and (c) pres^ce of an anti~ 
complOTientary substsice in cord blood. 

As shown in table ill premature babies had 
lesser value of serum (31,3j;;l,97 mg/lOO ml) in corapa- 
rlson to Its value in full term neonates (44*4j4,0 mg/dl) 
the difference between these values was fomd to be 
statistically significant (p ^0,05), Tandon et al(1984) 
also observed significantly lower value of serum in 
preterm babies (33,8jtll,18 rag/dl) in conparison to the 
values in full t«cm (51,5^^14,94 mg/dl) (p /0*05), 

Among prematxire babies a significant finding 
observed was that premature s<3A babies had lower values 
of serum (28,Sjp#7i mg/^l) in comparison to Its value 
in premature Mm babies C32#0%l,45 iiig/dl). The diffe- 
rence betiieeii' these ^'Values founds' to be statistically 
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Ho o'ttior work«x ia the past had divided these preterm 
b^ies into AGA and SGA hence a con^arlson of our values 
to -bat of other wsrlcer could not b® ascertained* 

Kaur et al (1979) has opined that cofsplement plays a 
role in the heat l#>il® opsonic syst^a and enhances pha^pcy'- 
tosls of organism* a depression of this factor of insmine resp- 
onse predisposes the premature baby to greater infection* 

It was observed that premature babies had 32.2% 
(33*8;jtl*97 mg/dl) of serum coa^lement in comparison to its 
value in mothers (97.3^5*89 mg/100 ml)* 

Table IV depicts the values of complement in 
lUGR babies when coapared to that in full term babies* It 
was seen that lUCSR babies had lesser values of (33*9£ 

1*89 mg/100 ml) in conparison to the value observed in full 
term formal neonates (44,4;^8*01 mg/dl)* The difference in 

these values was found to be statistically significant as 
determined by student *t* test (p /0.05). 

^^iro et al (1981) observe! lower value of serum 

in terra SGA bi^ies (75^15 ip/dl) in conparison to its 
value in AGA babies {90;£l8 mg/dl)* Oiffer«ace in these values 

was foimd to be statistically significant (p /[0*02)* Tandon 
et al (1984) also r«ported lower value of serum in IUG8 

babies (47*5^19,75 mg/dl) in comparison to that cabserved in 
full term neonates (51*5^14,94 mg/dl), however, the difference 
was m»t found to be significant* 

It is evident from table IV that lUGR babies had 

43*2% of serum coipleraeiit: (3©.9il*83 ag/ill) in coiparlson 

to Its value In mothers s^dl), 

.:;.-iie. also, tried, to <^hs«0Fva--«. comparison between . ■' 
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depicted in Table v. A significant finding of onr study 
was that premature babies, especially preterm SGA busies 
had the least values of when conpared to the values 
in term and lUGR babies. Premature babies with AGA had 
lesser value <32,06^^1.45 mg /100 ml) in conparison to its 
value observed in lUGR babies (38.9_;£l.83 mg/100 ml) . 
Difference between the two values was found to be statis-* 
tically significant (p /0.05). 

prematxire babies with SGA had . also lesser 
values of Cj C28,5_jp.71 mg/100 ml) in coitparison to its 
value observed in lUGR babies <38, 9;fl. 83 mg/100 ml). 

Values being statistically significant <p /0.05). 

Tandon et al <1984) like us had also observed 
significantly <p /0.05) lower value of in premature 
babies <33,8j^ll.8 mg/100 ml) in comparison to the values 
observed in lUGR babies <47. 5j;^i9.75 mg/100 ml). 

An attempt was also made to observe a correla- 
tion of the con^lement C 3 level according to the birth 
weight group in botli preterm and term babies irrespective 
of their gestational age. According to it oxxr babies were 




being 39.9^1.81, 43.90^6.94 and 46.56^5.38 mg/100 ml 
irespesctively. the difference in the values was found to 
he statistically significent (p /0.05) in all the groups* 
Betoies weighing between 1500-2000 gms hs^ lesser 
values of (39,9^1,8 mg/100 ml) in comparison to its 
value in baibies weighing between 2000-2500 and 2500-3000 
gms values being 43.90+6.94 and 46.56+5.38 rog/100 ml 
respectively, statistically significant difference was 
observed between these groups {p /0.05). Bgbies weighing 
between 2000-2500 gm had lesser value of (43.90;t6.94 
mg/100 ml), in comparison to its value in the group 
2500—3000 gms (46,56+5.38 mg/100 ml). However, no 
statistically significait difference was observed 
between these values (p 70.5). 

toong premature babies, babies weighing between 
1000—1500 gms had lesser value of serum (28.5jf0.7l rag/ 
100 ml) in comparison to the value in babies weighing 
between 1500-2000 gms, who hal serum value (32.66j; 

1,45 mg/100 ml) . Difference in these values was found 
to be statistically significant as determined by student 
•t* test (p /0.05), Hius, a significant finding of our 
study was that babies with the least birth weight (1000- ■ 
I'SOO gras) had the lowest values of complement making 
them more prone to infections as compared to their 
counterpart who weighed more. . -'V 


smsm «t ml (1977^ ia thalr stwfly indic®t«d 
that aei&jotiat inf ants with birth weighb greater than 250Q 
gras have a fwwtionalXy normal coK^leraent systeai* idiile 
S0% of lafaats with birth weights less thm 2500 gras 
have signlfieaat corafiliBaent deficieneies* He further 
stated that the sigaif ioaet differeiKse ia coi^lsawait 
level in infmt wltii birth weis^t tf»ave mA below 25CI0 |pmi» 
suggested either accelerated ssfathesis or plscsratal 
transport.^ the late %»ks of gestation* 

four argoxwtts have been raacihalled against the 
l>©ssibility of placental traaa^rt* Hratly# no correla- 
tion was fomd to i^ist between maternal and fetal 
coi^lement proteins as observed by TrmSs (1943) « Kchler 
(1958) and sawYer et al (I97l>« secondly th«re is no 
consistent or rapid decrease Of C - protein levels in 'the 
first di^s of life as would be expected if n'eonatal 
levels were derived txansplacentally* MiJtmmm et al 
C1959) riqported a riee rather than a fall of ffiad 

in the first 4S days of life and Gitlin et al Cltiil 
r^qported a st4dtiillty''-. of levels in the first IS dofo 
of life* thirdly there are allotypic differMCe (as 
detected by starts gel electroihoresis) of between 
nother neebom sera indicating ^at aynthesia of a 
different allo^rpn of la occurring within the fetus 
mmjt net ate littlo OT no BUihemal C. *sikm nlacenisik 

ftwir^tlr et al (i9Ni93i have mOtown that cells 'ffeeai 
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synthesizing C 2 « Thus this evidence strongly support 
the notion that coii^Iement proteins are synthesized by 
the fetus and do not cross the placenta. 

Drew and Arroyave (1978) found a statistically 
significant correlation between increasing birth weight 
or gestational age said increasing serum concmtration 

of total haemolytic activity c , c, and C-. 

Iq ^ 3 

Tandon et al (1984) also observed increasing 
level of serum with increasing birth weight in both 
preterm and term b^ies. According to them preterm 
b^ies weighing ^1500 gms had serum value of 38.85+ 
11.89 gms while babies weighing between 2000-2500 gms 
had serum value of 40-»50+15.90 mg/dl# on the other 

hand full term b^ies vreighing ^1500 mg/dl had serum 
value of 46,0+5*65 ma/dl while babies weighing 72500 gms 
had -serum value of 51,5+14.94 mg/dl. 

As depicted in Table VIII, serum values in 
full term neonates was 14,78+2,79 mg/100 ml, Firwnan et 
al (1969) and Adinolfi (1970) have aldo reported nearly 
similar value of (15,8Hh3,8 mg/dl aad 16,3 mg/dl) 
respectively as reported by us. 

Serum values, in the mothers of full term 
neonates was 29*48^.11 mg/dl. Fireman et al (1969) and 
Minolfi (1970) have also r^rted nearly similar value 
of in the mothers (29,3jj;7.9 and 28,1 mg/dl) respecti- 
vely as reported by us* was se«i that the mothers Of 
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lici C3(Tsp orison to th® valti## s^serv^ In 
C 14« 7<3;j^2* 77 sa<j/100 

It is ©vidsnt fro» tabl® vill that lairela in 
lull tnim b«^las was 50«lXi In con^arisou to its l«vel in 

fwtiiars* ^ ' ' 

on comparison of Is'^ls in tsm a»il p»rsti«t« 
batolss it was ob#arv«i {Tibls Vlli) that the priwaturs 
babies had lesser values of {9*8^1.67 mg/lQO ail) in 
coi^arlson to the values oiiaiBarvedi JUi full ter* neonates 
Cl4*78j^2*79 »g /100 al) (p £0«,05)* lymong preraatwre babies# 
babies with SGk had lesser value of i%,l ug/lOO «l) in 
eonparison . to Its value in premature babies with AOA 
( 9 * 911#76 pig/lOO »l) * However# no statistically signifi- 
cant difference was observed betweissi these two values# 
since no worker in the past has divided the 
preterm babies into WA maA SQA heti«e a conparison of our 
values to that of other worker could not be ascertaini^* 

Zt is evident frois table vxiz that concentratioa 
of in prwEsature babies was 39*7% (9*8j||^l*67 ntg/lOO «l) 
of that in mothers (24*9^2*25 mg/100 al)* 

As depicted in tiible IX# XtlGR babies hM lisiser 
value of seriM (iO*5j^2*lS ag/iOO al) in coim>arisoQ to 
its value in full term neonatsa ’(l4*1^ji;S«7f s^MO ad.)* 
diffaarea^e. in these two values was foisut to be statisti- 
caXly sipiifieant Cp ^*05) « 

Shapiro et al Ci98i) also observsd lower thou^th 
statistically inaignificant values of C 4 in term wastes 


(20+10 mcj/lOO ml) in comparison to the values in 
their AGA babies (25+10 mg/100 ml). 

As depicted in Table x, premattare babies had 
lesser value of serum (9,8^1.67 mg/100 ml) in comparison 
to the values observed in lUGR babies (10.5;t2-lS mg/100 ml) 
though the values were not found to be statistically 
significant (p 7o.5), 

Attempt was also made to compare the values of 
in both groups of preterm babies to the values observed 
in lUGR babies (Table x) , A significant finding of onir 
study# unlike values was# that rhough the preterm 
babies demonstrated least values of con^lement when 
conpared to that observed in lUGR babies. The values 
were not statistically significant (p 7o«5). 

It is evident from T^le IX that concentration 
of serum in lUGR babies was 42.4% (10.5+2.15 mg/100 ml) 
in comparison to its value in their mothers (27,8+2.73 
ng/100 ml). 

An atten^t was also made to observe a correla- 
tion of the complement level sccording to birth weight 
groups in both term and preterm babies irrespective of 
their gestational age. Accordingly# our babies were 
divided into various birth weight groups viz. 1000-1500# 
1500-2000, 2000-2500 and 2500-3000 gms and a linear 
correlation was fcuad that babies having lesser birth 
weight had lesser values of serw 
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ka depicted in Table XI aid XII, babies 
xjeiohing between 1000-1500 gms had least values of 
serum {9.5;;f0.50 mg/100 ml) on the other hand bctoies 
weighing between 2500-3000 gms had maximum value of 
serum (14,25^1.6 rog/dl). 

Among preterm babies, babies weighing between 
1500-2000 gms had higher value of serum C9.9j;l,76 
mg/100 ml) in comparison to the values observed in 
babies weighing between 1000-1500 gms (9j^l mg/100 ml). 
However, the values between thest two groups were not 
found to be statistically significant {p 7o.5). 







57 

SUMMARY mu COHCmSIQH 


pr««®iit work has hoeo c*rri«<i owet iia tiwi dipir- 
tmmmt of Paediatrics* Msdical college mA Allied ilosp* 

ital* Jhaosi with active eollahoratioa of dei>artaients of Ohst 
etxics and oj^ascologY* FiftF neidjol^ and their no'y^ers 
belonging to various clinical groins were subjected to cmiiple 
nent profile studies for the purpose of the pressnt studf* 

Out of these# 30 were full term normal neonates and their 
mothers# 10 were presature and their mothers and 10 were iat* 
rauterine growth retarded Cspmstrical) neonates and their 
mothers. Jiiong 10 premature bii&ies# 3 were appropriate itor 
gestational age iAQk} asd remaining 2 irare small for gestat* 
ational age Cs<IA). All the cases were selected onlf- after 
satisfying the.selction criteria for each study group. A 
detailed history amd physical examination of the motih^ was 
done along with special stress over the antenatal mod natal 
factors. All the neidrorns aixl their mothers were subjec'ted 
to various coaplemmst profile test for assessment of comple* 
mint according to the mel^od givmo by H»acini et al CiOdSK 
Brief account of woUc conducted in the presiAt 
study is being summarised here t 

GBoap I t raummn mumu hembobib tiosfliii 

fhirty full term normal newborns and their mothers 
constituted' this group for the present study. VollowiBg are 
the values of complemscit d obtained Iji present study. 
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Serum Complement Level 

The mean serum complement in the cord blood of 
full terra newborns was 44.4+6.0 mg/100 ml with a range of 
36.2 - 55 mg/100 ml. 

The mean serum complement in blood of mothers 
of full term nev/borns was 90. 3^9,46 rng/lOO ml with a range 
of 86-108 mg/lOO ml. It is evident from these observations 
that the concentration of in newborns was 49.1% (44.4;j^.O 
mg/lOO ml) of that in mothers (90.3+9 mg/lOO ml), signifying 
the time proven fact that con^slement is not passively trans- 
ferred from the irothers but is synthesized in the fetus, 

Seriim Complement Levels 

The mean serxim con^lement in the cord bl<x)d of 
full term newborns was 14.78+2.79 mg/100 ml with a range of 
11-22 mg/lOO ml, Ihie mean serum conplement in blood of 
nothers of full term normal newborns was 29,48^4.11 mg/100 

ml with a range of 22-42 mg/100 ml. 

It is evident that C, level in term b^ies was 

% 

50.1% when con^ared to their mothers. 

GROUP II t PREMATURE BABIES ^AND THEIR MOTHERS 

Ten premature babies 'and their mothers were sele- 
cted for present study* Among 10 premature bitoies 8 were 
AQA while remaining 2 were SGA. The values of serum and 
observed in present stxady are as below t. 
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Serum Comp lament Level 

The mean serum complement level in prematxare 
babies was 31,3+1.97 mg/100 ml with a range of 28-35 mg/lOOml* 
The mean serum conplement level in mothers of 
premature babies was 97,3jt5,89 mg/lOO ml with a range of 
86-102 mg/lOO ml. It is evident that the premat\ire babies 
had 32,2% of serum complement level when compared to 
the values observed in mothers. 

Our observations reveal that premature babies had 
lesser value of serum (33,3+1.97 mg/lOO ml) in comparison 
to the values in full term normal neonates (44.4+6,01 rag/ 

100 ml) « values being statistically significant as deter- 
mined by student *t* test (p /p,05). 

AnK)ng the premature babies a significant finding 
observed was that premature small for gestational age 
b^les had lower values of serum C 3 (28.5jp.71 mg /100 ml) 
when compared to, the values observed in premature appropri- 
ate for gestational age babies (32.86^1,45 mg/100 ml). 

The decrease being more pronounced in preterm 
babies having intrauterine malnutrition. Various hypothesis 
have been put forward from time to time for the lower 
levels in newborns, which approximates the maternal level 
by 6 months of age, Tandon et al (1984) attributed the 
decrease level to (a) decrease hepatic protein synthesis# 

(b) absence of transplaoental transfer and <c) presence 
of an anticoraijlimaatary substaiKse in cord blood. 
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ISius it is evident from present study that 

preterm bi^ies had significantly decreased concentration 
of complement as compared to full term babies. 



The mean serum con^lement level in cord blood 


of premature babies was 9.8+1.67 mg/100 ml with a range of 


8-13 mg/100 ml. 


The mean serum complement levels in mothers 
of premature babies was 24,9^^2,25 rag/100 ml with a rang© 
of 22-29 rag/100 ml. 


It was observed that the premature babies h®i 
39.7% of serum complement when cellared to values 
observed in their mothers. 


premature babies had lesser value of serum 
complement (9,8^1.67 mg/100 ml) in comparison to that 
of full term b^ies (l4.78j;2,79 mg/100 ml), values were 
fotmd to be statistically significant (p /[0,05). 

ka with levels among preraatxire b^ies a 
significant finding observed was that premature SGA had 
lovfer value of complement 0+1 mg/100 ml) in comparison 
to the value observed in prematijre AGA babies (9,9j;1.76 
mg/100 ml) . 

Both these groups hcKi lesser values of serum 
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authors. 

Thus in nutshell our observations on the con^le- 
raent profile of preterm babies reveal a depression of both 
and activity which is cne of the factor accounting 
for the increased incidence of infection observed in these 
infants. 

GROUP III s INTRAUTERIME Cg^QWTH RETARDED 
BABIES and their 'MOIHERS. 

Ten intrauterine growth retarded babies 
(symmetrical lUGR) and their mothers were included in 
this group. Details of the values of complement and 
are given below t 

Serum Complement Levels 

The mean serum in cord blood of lUGR babies 
was 38.9;tl.83 mg/100 ml with a range of 36-42 mg/100 ml. 

The mean serum in the mothers of IU<^ babies 
was 90+5.13 mg/loo ml with a range of 84-102 rag/100 ml. 

It is thus evident that lUGR b^ies had 43.2% 
of coni)lement in con 5 >arison to that of mothers. 

A con^jarison of the values in the lUGR group, 
to the values observed in full term b^ies revealed a 
statistically significant decrease of complement in the 
former group (p ^0.05). 

However, the concentration of was signifi- 
cantly higher in the IU<3? grotp as compared to that of 
pr^ature babies (p 
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It was further* seen that tooth the groups of 
prcr.oture babies via aga as well as SGA had lesser values 
of in cofl^arison to that of lUOR todies* ^<hile the 
values in premature AGA end sm babies were 32,0%1.45 and 
28.5j^*71 lag/lOO ml respectively, it was observed that the 
corresponding values in itJOR todies was imich higher 
vis, 3S«9£l«83 iiag/lOO ml idiich was statistically sigpifi- 
cant <p /0*05}. 


Serunt Complement Level 

Thm mean seruosi c. in cord blood of lUGR babies 

4 

was I0.5;j^2,15 mg/100 ml with a range of 9-15 mg/ 100 ml* 

Ihe mean serum in the mothers of XUQR babies 
was 27,8j|;2«73 mg/lOO ml with a range of 22-32 mg/iOO ml. 

It is evident from these observations that the 
concentration of in newborns was 42.4% (iO.5^2.15 mg/ 
100 ml) of their mothers (27.8^2.73 mg/100 ml). 

similar to th. C3 value.. It wa. observed that 
the lUOik babies had @,lm lesser valucot of serum (10.5 
j^2«79 mg/100 ml) in comparison to the value observed in 
full term neiftioms Cl4.78j^2.i4 i^lOO ml), statistical 
significant difference was also observed between these 
vaiias. ’ 



However, it was observed that'XUCi^ bsbies had 
higb®** values of serimi .in comparison to «iat of prsmm* 
turo babies# values of serum in wm babies and ' 
paamatura babloa ^,w«re . aaad, ^ «i{|/100 ' ml 


i 

I 
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was obsarv^ bstweea these two groups. 

Awong prenaature babies, premature aGA babies 











rjns ...ncl 2500-3000 gms ■'/alues being 43.90+6.94 and 46.56+ 
5.38 mg/100 ml respectively. Difference in the values 
was found ■-;q be statistically significant in all the 
groups (p /0.05), Miile full term babies weighing between 
2000-2500 gms had lesser value of serum (43.90+6 mg/100 
ml) in coir5)arison to that of babies weighing between 2500— 
3000 gms (46.56:^5.38 mg/100 ml) . However, no statistical 
difference was found between these groups (p 7o.5). 


SERUM COMPLEMEMT Cj PROFIl^ IN PREMATURE 
B ABIES AQCORDING TO BIRTH WEICMT 

Among premature babies, babies weighing between. 
1500-2000 gms had higher value of serum (32,06:1:1.45 mg/ 
100 ml) as compared to that of babies weighing between 
1000-1500 gms (28, 5+0.71 mg/100 ml). The values were fo\u»i 
to be statistically significant as determined by student 
*t* test ( p /p.05). 


SERUM COMPLEMENT C. PROFILE IN FULL TERM 


BABIES ACCORDING TO BIRTH WEIGHT 


Full term babies weighing between 1000-1500 gas 
had lesser value of serum C^ as con^jared to that of 
babies weighing betw^n 1500- 2000 gms, 2000-2500 and 
2500-3000 gms values being 9,5jp.5, 12.0:tl»®0' ^^*^^±2.18 
aaad 16,9j:2.90 mg/100 ml respectively. A statistically 
significant difference was observed between all these 
groups (p /^O.OS). 
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w«igihiiag b®tw«ea i500«2000 gam had lassiar 
iraltt«a of aorura Cl2.0jtl#8 mq/lOQ mi) m coii|>iir«d to 
that of batoies waig^tag toatMt^a 2000-2K)0 aad 2500<-3000 gsm 
valuas baiog i4,54j^2*18 sesd 16,9^2*9 iag/100 al raapactiiraly* 
A atatiaticaliy sigaific^it diffaraac® wm <3Ss>mwnrmA batnaeo 
toatolaa weighla§ batwaea IMCWS^OQ aad 2^0*3000 gim* 

Howetar ao statistically ligaificast diffaraaca was 
obssmrsd bstwsaa bii^ias wclghiag bstw<Mia ISOO<»20OO aad 
2'000««*2500 gas* 

Bibias wsighiag batweaa 2D0 Cm* 2SCH^ gps had isssac 
▼alus of ssmm (l4»S4j;2»13 mg/lQQ al) as coi^^sd to 
that of bibiss wsighiog botwesii 2SOO«»3E)0O gms (ii«,9j;2«9 
o^iOO »l)» Howotsr oo statistically sigoificaat 
dlf£ar«ec6 was obssrwsd betweso tbsss gtoi^s* 

SaiUM COMPLEHEMT PROFIM; III PREMAgUKE 
a^l£S ACQORDlilG TO BlRfH W£I<MT 

PiTioiatiirs bibias waigbiiig batwaaa 15O0*»2OOO gms« 
had hi#iar 'iralaas of saJttuR 'C^ (9«%i«7i mq/lQQ «l) as 
comoarad to that of bsEbias waighiog hmtMmm 1000«'iS@0 gats 
<9j>l mg/lQQ «l) « biffarai^a was oot statistically 
significaat as dstainajjisd by stodsot *t* tost (p 7o*5)* 

A sigoifieimt finding of prss«iit study was Idiat 
a linsar twrrslation* was ^dsssirwsMi bstwsm ths incrsasiog 
bixth wsigbt of bi^isa to Idis iocirsasiitg sttxriisi Iswal of 
mmxvm cMHaplsaMuit and laws Is* Bibios hawing laast 

birt)i woiglBit had loast waluos of sonua <nis|p>liaMint and 
ia both tmm and pratoisi b^bdos^ in isoapariaoii 
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counterpart who had more birth weight. 

COMCLUSIOHS 

Following inferences have been drawn from the 

present study. 

1. Concentration of serum in full term neonates was 
49. 1 % of their mothers, while premature babies had 
32.2% and lUGR babies had 43.2% of serum in 
comparison to its value in mothers. Concentration 
of serum in full term neonates was 50,1% of their 
mothers while premature babies had 39.7% and lUQR 
babies had 42.4% of serum in corrqparison of its 
value in mothers, signifying the time proven fact 
that complement is not passively transfered from 
the mothers but is synthesized in the fetus, 

2 , prematxire babies had lesser value of serum and 
in comparison to that of full term and lUGR babies. 

3. premature small for gestational age. babies had 
least value of serum complement O 3 and c^. 

4, A linear correlation was found between increasing 

birth weight and increasing value of serum comple- 
ment aad It was found that babies having 

lesser birth weight had' lesser values of serum 
con^lement and in comparison to their 
counterpart having more birth weight* 
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WORKING PRQgQRMA 

A OOHCURRENT STUDY OF COMPLEMENT MD C | ACTIVITY IH 
MATERNAL AND NEONATAL SERUM 

Case No, 

MRD No. 

Patient's nsm® t 
Age t 

Baliv Name i 

socio-economic status s 

BRIEF OBSTETOICAL HISTORY OF M3THER 
Gravida/Pacity/Abortion 

antenatal history 

* H/o higti grade fever 

associated with rash 

- H/o aay painful glandular 

enlargement. 

- H/o APH. 

•* H/o leaking (Duration}/ 
coloiar/odour) 

- H/o AM>, Rh incon^tatibility 

NATAL HISTORY 

- presttitation 

» Mode of delivery | Vagin al/POrci^/caesareaii, 

POST NATAL HISTORY 

«> Al^3AR Score at 1 lain# S min* 

• cry immediately after Mrth • Preseiit/Abs«it 

- Ccmgcsiital anomalies t 

- Amy resuscitation nseiVaet usedi 


Date t 
Vfard/B^t 

Age/Sex I 


EXAMINATIONS 


GEMERAL EXAMINATION OF M3THER 
AaaOTsia Icfcejrus 

Oadeina ■ Cyanosis 

Convulsion Clubbing 

Gfm* lymph adenopathy 

Weight 


SYSTEMIC examination OF MOTHER 
Card io vascular systwa 
Respiratory System 
Central Nervoua System 
Abdominal Examination 

EXAMINATION OF NEWBORN 


colour t 

Heart rate t 

Reap, rate . t 

Response to stimulus t 
Posture s 

GESTATIONAL AGE (WEEKS) 

By L.M.P. I 

By fmdal heisptit s 

By morphological t 

exaroinatiitoii 


ANTHROgQICmiC gXAIIINASISa 

Wei#it t Head circumference t 

Leagidi t Chest circumf «r«^et 



0»N 4* 













